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About This Map 


‘This map shows the regional pattern of earthquake distribution in and near the northeastern United States. It was prepared for a 

general, nontechnical audience. Accordingly, you should not use it to assess earthquake hazard in small areas or at individual 

locations, Such hazard assessments are best performed by specialists who use information that is more specific and extensive 

than could be shown on this map. The map does not show known explosions, mine collapses, sonic booms, or violent bursts ; 


caused by the expansion of frozen ground, all of which can be mistaken for earthquakes. 16° 


Earthquakes occur on geologic faults. However, in nearly all parts of the northeastern U.S., we do not yet know how to tell 
which fault caused an individual earthquake, Geologic maps show faults that are exposed at the Earth’s surface, and maps like 
this one show the locations of earthquakes, but there is no reliable map of “earthquake faults” for the northeastern U.S 


The most common way to measure the size of an earthquake is to measure its magnitude. There are many different magnitude 
scales, or ways to measure magnitude, The frequently cited “Richter scale” was the first of these magnitude scales, although the 
name is too often applied indiscriminately. Each scale was designed to match the Richter scale, and also to be best for a 
particular region of North America, or for a particular scientific purpose, Use of different scales can give slightly different values 
for the magnitude of the same earthquake, Differences of several tenths of a magnitude unit are common. Therefore, your 
favorite earthquake might be shown here with a magnitude slightly different from what you have seen reported elsewhere. 
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The location of the earthquake’s focus is uncertain, typically by several kilometers (miles) or more. Uncertainties are larger 
where seismographs (instruments that record earthquake shaking) are far apart, and for earthquakes that occurred before the 
development of seismographs. In fact, the latitudes and longitudes of some older earthquakes were so uncertain that they were 
rounded off to the nearest tenth or half a degree of longitude and latitude, or even to the nearest whole degree. The result is that 
some of these earthquakes with uncertain locations appear to line up along east-west or north-south lines, The map shows some - 
examples in Massachusetts and New Hampshire north of Boston, Nonetheless, despite the uncertain earthquake locations, the 
map shows that most parts of the map area have had earthquakes since European settlers arrived there, The descriptions of 
“notable earthquakes” indicate that all parts of the map area have been shaken by earthquakes. : 


Different areas were settled at different times, and these differences also affect the geographic distribution of known earth- 
quakes, This is particularly true of earthquakes that occurred before the establishment of a network of seismographs throughout . 
the northeastern U.S. during the 1970's. If an earthquake was too old, too smnall, or too remote to be recorded by a seismograph, 44 

we ate likely to know about it only if it was felt or caused damage, and if it was reported in newspapers, diaries, or other written F 
records, This may be the reason why earthquakes that are known from 1638 to 1937 are most numerous in long-settled coastal : 

areas, whereas earthquakes since 1975 are more evenly distributed across the northeastern U.S., including in inland areas 


Old woodcut illustration showing contemporary account of damage to towns northeast of Boston, Massachusetts, 
during a magnitude 4.7 earthquake that occurred in 1744. Shaking was strongest about 20 kilometers (12 miles) 
northeast of the center of present-day Boston. (Reproduction of woodcut courtesy of the Rare Books Division, New 
York Public Library, Astor, Lenox, and Tilden Foundations.) 
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Old woodcut illustration showing contemporary account of damage to Boston, Massachusetts, during the Cape 3g° 

Ann earthquake of November 18, 1755. Shaking was strongest northeast of Boston. The magnitude 6.0 quake { 
caused considerable damage in Boston, knocking down or damaging as many as 1,600 chimneys and collapsing “ 
brick walls of several buildings. (Reproduction of woodcut courtesy of the Trustees of the Boston Public Library.) j 


Or solemn Warning to the World; by the tremendous 
EARTHQUAKE which happen’d on Tuesday Morning the 
18th of November 1755, between four and five o’Clock. 


See! how poor Wretches from their Beds Affrightedly 
arise, And to their clatt’ring Windows run, With Horror in 
their Eyes! 
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° 
Buildings leap up, the Joints give Way, The crumbling at 80° 
Chimney groans; The loos’ned Bricks tost from on high 


Come thund’ring on the Stones. 


The Birds flew flutt’ring through the Air, The Cows and 
Oxen low’d; And the Stone-Fence the Country round, Lies 
scatt’red o’er the Road. 


(Let) Descriptive verse from an old broadside poster that described the Cape Ann 
earthquake of 1755. (Reproduction made possible through the courtesy of the Trustees 
of the Boston Public Library.) 


DAMAGE HERE SLIGHT IN ‘QUAKE 


Hollis Tot Killed By Milk Truck 


ex NASHUA TELEGRAPH see 


WARSHIPS POUR DEATH 0 SECOND ‘QUAKE HITS NASHUA 


(Left and Below) Newspaper headlines and banner. (Reprinted with 
permission of the Nashua Telegraph, Nashua, New Hampshire; all 
rights reserved.) 


(Right) Newspaper headlines and banner. (Reprinted with permission 
of The Springfield Union News and Sunday Republican, Springfield, 
Massachusetts; all rights reserved.) 
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LOCAL MEN PURCHASE AMERICAN BOX 
AND LUMBER PLANT: WILL EMPLOY 100 


No Local Damage F227" 


Reported; Tremor Yictor= 
Hits New England 


j New Concern Gets 
Huge Order ToMill 
Hurricane Logs 
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, a See Although some of the notable earthquakes shown on the map were centered in Canada, all were large enough to cause damage or be felt strongly in the 
i} A * r; ‘United States. For selected notable earthquakes, the years, magnitudes, and map symbols appear below, to the left of a short description of the 
* earthquakes’ effects 
' * . i 
| me a ‘Times shown are local standard times. In scientific publications, earthquake times are given in Universal Coordinsted Time (UTC), which uses a 24 
Mee P z hour clock. UTC also uses Greenwich Mean Time, which is five hours ahead ofthe Easter Standard Time zone of North America, Thus, seismologists 
he ; g ¥ would give the time and day ofthe 1925 earthquake as UTC 0219 on March 1 
n ~ Mes , . 
iN = , Tune 11, 1638, 2 p.m. Feb, 28, 1925, 9:19 pam. 
&° ‘és 'é ‘Central New Hampshire; The location and damage levels Charlevoix, Québec: This large earthquake caused damage 
i 4 aze very uncertain because setlements were spase and (GQ) inthe same area that was impacted by the larger shock ot 
° . A =| gay TePorts were few, Shaking was flt strongly along the St 1925 \2) 1663. The 1925 earthquake, and many smaller ones since 
S 7 sad (G5) Lawrence River in Canada and in Boston, widely but less ‘then, demonstrate that the area remains seismically active, 
1638 (65) 
° é “<>” strongly across southern New England, and on ships near < 
* Z the coast, Aftershocks were flt for 20 days in east ‘Aug, 12,1929, 6:25 am : 
as . Miseecradte AMtice, New York: Most damage was in or just eas ofthis 
i C AN | 4 4 . peas western New York Stat city, Two hundred and ity 
ie : 3 - Feb. 5, 1663, 5:30 pam ‘oq, Chimneys fell, several brick buildings were damaged, a 
he fi 3 Charlevoix, Québec: The largest earthquake known in the 1929 G2) railroad embankment cracked, nearly all monuments 
; yi i ; * ‘ 4 nortastera U.S, and nearby parts of Canada occured in @ toppled ina cemetery, several wells Went dry, and one well 
D J i 4 seismically ative area, bout 100 km (60 mai) northwest of cracked, Shaking was fot from New Hampshire to Mic 
: F northem Maine, Shaking was reparte to have lasted about igan and from Maryland to northem Ontaia 
: f 3 minutes and caused large landslides and sand blows. Six 
= " 1663 ‘hundred km (375 mi) away in caster Massachusetts, Dec. 20, 1940, 2:27 a.m, 
7 chimneys fell, pewter fell from shelves, and many people Ossipec, New Hampshire: In east-central New Hampshire, 
ay ° tan into the streets. The largest aftershocks of the next ‘old houses and chimneys were the most commonly 
« ¢ thyee days were fet in Boston, Aftershocks were felt in affected, Chimneys fell or were damaged, walls eracked, 
. 0 Québec for more than 7 months plaster fel, water pipes and furniture broke, and ive 
f \ eer 46 race yasonomar aired. Te uber Boudaon ef 
/ ey as 2 Noy. 9, 1727, 10:40 p.m. ‘one old house shifted, Well water was muddied and crusty 
&G , << ‘Newbury, Massachusetts: At Newbury in northeasternmost 1940 snow cracked, Lesser damage occurred in nearby parts of 
rf sok f / * Massachsets, many stone walls and nearly al chimney Hale Masai Nea: tas Van ake 
‘ { ‘ sep, ‘Peel Springs were altered, some areas became more was felt throughout New England and most of New York 
2 BO " * 1727 @@) _rarsy sn thes Less so, an sand blows were repote. I State and in adjacent parts of New Jersey, Pennsylvania 
‘vas dificult to walk. Shaking was felt from southern and Canada. Some ofthe damage was caused by a second 
o ( j ‘Maine to Philadelphia, and on ships at sea, Aftershocks ‘earthquake, of similar size and location, four days later. 
a ss lasted several years, “Aftershocks were felt for several months 
2 2 7 Dec. 18, 1737, 10:45 p.m, sept. 4, 19. a 
> : hs seq. Nem Ytk Cy Beli nga seve cimeys Corval,Onario itn, Now You: At Masna in 
% ° 2 737 &® The earthquake vas felt in Boston, Philadelphia, and northwestern New York State and across the St, Lawrence 
j “{G A aoeiiean Delaware River in Comwall, Ontario, nearly all chimneys were 
f oo ( . Poh ro June 14, 1744, 10:15 a.m. ‘thrown down or damaged, and foundations, plumbing, and 
: uta" \. 45 Shotiers Cape Am, Mersecaslefroindy 20a a eta as Weed aly Seeeites pa 
Pa 4 ae } ae ry 744 @_ {2 mi) northeast of Boston along the coast Bricks were 1944 GB) away as 80 km (50 mi) reported lesser chimney damage, 
= ; . :: r. iu @ shaken from several chimneys, some stone fences were and many water wells dried up. Damage in Massena and 
¥ pig 47 thrown down, and many persons were alarmed. Shaking ‘Comwall was estimated at two million 1944 dollars 
j = ‘ ‘was reported from southern Maine to New York City {Gppreximstely 20 million 2000 dollars), Shaking was felt 
/ j \ - ° from Maine to Indiana and from Maryland to central 
| } : . Nov. 18, 1755, 4:12 a.m, Ontario and central Québec. 
4 . * Cape Ann, Massact ts; At Boston, about 55 km (34 mi) 
. ‘ 4 southwest of Cape Ann effects were strongest on infilled Jan, 9, 1982, 8:53 a.m. 
; 4 Sie, land near the wharves, About 100 chimneys were thrown Miramichi, New Brunswick: Damage was very sigh, 
7 , A down, and as many 881,500 others were damaged, Walls because the area where the earthquake oocurred was 
; ys 7 | j ee ol sera bulngs el Stone fences fl thoughout sparsely populated fo unpopulated. Cracks formed tn 
| . we ; . 1755 (GB) tee countryside, Springs formed or stopped. In eastern sects, chimneys, foundations, sidewalks, plaster, and 
° \ Py ° “ * Augusta ‘ e “7 Massachusetts, ground cracks opened; some emitted sand drywall in towns as far away as 100 km (60 mi oF so, 
? . Bs ‘ fi > “SS ] and water. Aftershocks were reported, Shaking was fl Gq)_Shaking was fle from Prince Béward Island in the cst to 
° J * Z =A) ayo from Nova Scotia to Maryland, and ftom New York State 1982 Ona in the west, throughout New England, and as far 
i rot to a ship 320 km (200 mu) at sea, Those aboard the ship south as New York City, Within thre days, two aftershocks 
! ¢ 4 Nf ‘thought it had ran aground larger than magnitude 5 caused additional damage 
I ! d Ou. 2 1866 reer ee 
ae ° Ps “ 4 . : Estos Main’ In central and oastal Now Brnswick, «Year. coding one of maitue 4.8 on Ma 
_” Si ; a rumbling noise preceded about 20 seconds of shaking : = 
ae CANADA j during which people ran ouside, walls cracked, and Oct. 7, 1983, 5:19 aan 
chimneys fel, Similar reports were scattered across Bere Nee Yok. the wants ella wis ih 
TNT € : ° Goodnow, New York: The sparsely setled ara in the 
. PDISIHEX q southern New Brunswick and eastem Maine, Because ‘Adirondack Mountains received only slight damage. One 
17 reports ofthis earthquake were few, the location is un ‘chimney collapsed and others cracked, 20 tombstones 
1869 certain, but the geographic distribution of reports of vex, moved, plaster eracked slighty, and several landslides 
a shaking closely resembles that of the benter-reported 1993 A) were reported, However, shaking was felt from southem 
. f 7 ‘ 1 ‘earthquake in 1904, For that reason we plotted the 1869 ‘sctve te cetstnmnopt MsRigans wad floes noctbom New 
> ns SAG | ‘earthquake at the 1904 location. Shaking was felt through: Jersey to southern Ontario and southwestern Québec. The 
Te * ( u ‘out New England, Nova Scotia, and New Brunswick, and ma 
0 felt area was almost the same as fom the more damagin 
Os ok - t 43 sOnties iy audbieteel a wie Se Larrea Riss poe nen en 
OR : po edtat 3 Fy One foreshoek and several aftershocks were reported 
+ P ' Aue 1,184 2:97 pm Fymating Reeve, Fema: The ea in non 
. New York City: Chimneys and bricks fell and walls and ivan zs 
4 > e \wester Pennsylvania where the earthquake was centered 
plaster cracked in Connesticu,northem New Tersy : 
7 a " “ is mostly rural with many small towns, The shaking and 
i eee ee ee on eae an explosion-like noise drove many people outdoors. One 
: 1 1755 ta4 2B) carthquake was felt from southern Maine to central a exp y poop 
¢ ) a person was thrown down and injured, A factory lst 
: Viegnia, and westward to norheaster Ohio. Thee : : 
‘i : t i Pacicrecrt pubic i peieeer i rapes Power when is transformer was damaged, Some chim 
Sui heii conate Mie i .neys cracked of lost bricks and a few fell. Some walls and 
ee e 1999 G2) windows cracked, Plaster fell. In an empty elementary 
Mar. 21, 1904, 1:04 am. school, ceiling tes fell and windows broke. Many items 
asternmost Maine: Chimneys fellin and near two towns fell from shelves in homes and stores, More than 100 
in Maine and one in New Brunswick, Shaking was felt residential water wells lost water and many of them had 
6 Gy) _theouzhout mest of New England, Nova Scotia, New to be deepened. Shaking ws flt in wester New York 
42° 1904 9) Brunswack, Prince Edward slang, and suteastem State and Pennsylvania, nonheastem Ohio, caster 
~ 766 Québes. One foreshock was reported and mere than 14 Michigan, and southwestern Ontario, Several smal 
aftershocks were reported over the next two anda hal days. aftershocks occured 
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© 30-38 os Technical Notes for Seismologists 
| The catalog of earthquakes shown here was designed to show the general public the regional distribution of seismicity, and to provide 
— | Note: Thousands of eerthquakes with seismologists with an outreach and teaching tool. Limited resources required use of existing earthquake catalogs. Selected seismmologists 
EXPLANATION |) magnus sna thn 3.0 cca inthe ‘generously conected many eros in the catalog enties fr earthquakes and areas tat they had studied. However, the catalog of earthquakes 
| ‘map ares. However, most are too small shown here may still contain duplicates, omissions, events that were not earthquakes, incomplete data, and other errors. The map was 
County Boundary ft magntude a ba fl. Ths map reprned fer a nomeshnical anilence, Therefore, for maxituens impact it oti show a Sate's oc Fiovinee!seaniqpatesia a manner 
‘Semi found displys any known enrthuokes with ‘onsstent with how they ate shown by the local source to which the citizens ofthe State or Province tum far earthquake information, 
—-— State and Provincial Boundary tudes of 3.0 anf greater. ‘Accordingly, the earthquake subcatalogs for each State and Canada were assembled in consultation with the State and Canadian geological 
Sa ce —— {international Boundary Earihqaakon wins magia so surveys (deals ae in Wheeler, 2000, USGS Open-File Report 00-0316, 6 p; available for downloading t URL. hip/ereennood.cruses 
nos Ek rcs Gieeerste thee aera TC s08/publopen fle-reporteofr-00-0316), For the Canadian par of the map area the map shows earthquakes listed in the catalog that was 
t ¥ Principal Highways Some earthquakes ofthis size also had used to prepare the 1995 Canadian national hazard maps. For New England, the map shows earthquakes from the Northeastern U.S. Seismic 
ba - * attant ‘Network and New England Seismic Network catalogs. For other States, the map shows earthquakes from various mixes of established 
7 E 5 100 125 JETERS, aftershocks lager thay magnrude §.0 in 1B Bs ih ‘3 
Baltinore | 2 — ee Primary and Secondary Roads | | Sta Se thamanatek, The regional catalogs and earthquake lists maintained by State geological surveys. Thus, maguitude scales, compilation methodology, and other 
} | 2 = ss aS * State Capitals shown by (2) 2¢ (3) after the year, 10 39° factors vary arous the map area, However, the overall pater of epicenters and magnitudes shown on the map is approximately the same a 
i i Faroe eso beelee cathusiee that shown oa test map using the catalogs compiled forthe 1995 Canadian and 1997 U.S, national hazatd maps. The final map shows 
f \ ‘inet suds escarole aud pratt 18 amet Urban Areas including the main shack 1,069 earthquakes of magnitude 3.0 and larger that occurred from 1638 through 1998, 
P*Anpbpstis i \ ee 
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5 “T was standing in a room on the second 
THE SPRINGFIELD UNION “=== floor of my fiouse when I felt the house 
JOLIN FRINGED, WSS FASO, SOPTANTATE WT THREE CINTS shake violently for a short period of time. I 
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heard a loud ‘explosion-like’ noise outside 
and some of my compact music disks fell 
off their storage shelf. I looked out the 
second floor window and saw all of my 
neighbors coming out of their homes.” 


Eyewitness account from a member of the Greenville, 
Pennsylvania, Fire Department during the September 25, 
1998, Pymatuning earthquake, (Published in Pennsylvania 
Geology, 1998, vol. 29, no. 4.) 


Immediately following the 
September 25, 1998, Pyma- 
tuning earthquake in western 
Pennsylvania, the flow in this 
well increased, blowing the 
top off the well. Well is 
northeast of Greenville, 
Pennsylvania. (Photograph 
courtesy of Gary M. Fleeger, 
Pennsylvania Geological 
Survey.) 


Water-logged farm field near Greenville, Pennsylvania, 
caused by a rise in the water table immediately 
following the September 25, 1998, Pymatuning earth- 
quake in western Pennsylvania, The water-logged soil 
made parts of the field inaccessible to the farmer 
working the land. (Photograph courtesy of Gary M. 
Fleeger, Pennsylvania Geological Survey.) 


Chimney that collapsed on a Greenville, Pennsylvania, home during the September 25, 1998, 
Pymatuning earthquake. Local resident Shawn Woodruff is demolishing the chimney to prevent 
further collapse and damage to the home's roof, (Photograph reprinted with permission of the 
Times Publishing Company, Erie, Pennsylvania, Copyright 2000.) 


Groceries knocked off the shelves at the Golden Dawn 
Supermarket in Jamestown, Pennsylvania, during the 
September 25, 1998, Pymatuning earthquake. The magnitude 
5.2 earthquake was felt over an area of 200,000 square 
kilometers (77,230 square miles), as far west as Illinois and 
Wisconsin, as far south as Kentucky and Virginia, as far east 
as New Jersey, Connecticut, and Washington, D.C., and as far 
north as southern Ontario, Canada. (Photographs courtesy of 
Regis Shawkey of the Golden Dawn Supermarket.) 
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